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PURPOSE: To produce a f luorophosphate glass exhibiting sufficiently high transmission even 
in an UV ray region of ≤350nm wavelength and having optical homogeneity. 

CONSTITUTION: Ions of P, Al , Y, Mg, Ca, Sr and Ba are incorporated as a cation, and 
incorporated in a range of, by mol%, 0.15-20% P ion, 22-40% Al ion, 4-15% Y ion, 3-12% Mg 
ion, 14-30% Ca ion, 7-16% Sr ion and 4-20% Ba ion and O ion and F ion are incorporated as 
an anion, and incorporated in the range of, by mol%, 0.5-27% 0 ion, 73-99.5% F ion, 
moreover, OH ion is incorporated. An atmosphere for melting glass is gaseous mixture of 
inert gas and steam, and the glass containing hydroxide, etc., is used as a starting 
material . 
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(54) HIGH ULTRAVIOLET TRANSMISSION FLUOROPHOSPHATE GLASS AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce a fluorophosphate glass exhibiting sufficiently high transmission even in an UV ray 
region of <350nm wavelength and having optical homogeneity. 

CONSTITUTION: Ions of P, Al, Y, Mg, Ca, Sr and Ba are incorporated as a cation, and incorporated in a 
range of, by mol%, 0.15-20% P ion, 22-40% Al ion, 4-15% Y ion, 3-12% Mg ion, 14-30% Ca ion, 7-16% Sr 
ion and 4-20% Ba ion and O ion and F ion are incorporated as an anion, and incorporated in the range of, 
by mol%, 0.5-27% O ion, 73-99.5% F ion, moreover, OH ion is incorporated. An atmosphere for melting 
glass is gaseous mixture of inert gas and steam, and the glass containing hydroxide, etc., is used as a 
starting material. 
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CLAIMS 



[Claim(s)] 

[Claim 1] As a cation which constitutes glass, the rate of each aforementioned cation displays by mol % including P, 
aluminum, Y, Mg, calcium, Sr, and Ba. 0.15-20% of range and aluminum ion 22-40% of range, [ P ion ] Y ion as an 
anion which 7 - 16% of range and Ba ion are [ 4-15% of range, and Mg ion / 14-30% of range and Sr ion ] 4-20% of 
ranges for 3-12% of range, and calcium ion, and constitutes glass The rate of each aforementioned anion displays by 
mol % including O ion and F ion. O ion is 0.5-27% of range, and F ion is 73-99.5% of range. Furthermore, OH 
concentration computed by C(cm-3) = alphaxl019 from the absorption coefficient alpha of the absorption peak based 
on OH ion near the wavelength of 3 micrometers (cm-1) is 0.04-3x1 01 9-/cm3 including OH ion. Diactinism 
************** characterized by being a range. 

[Claim 2] Glass according to claim 1 which displays at least one sort of alkali-metal ion chosen from Li, Na, and K by 
mol %, and contains it 5% or less. 

[Claim 3] The manufacture method of ************** containing OH ion according to claim 1 which is the method 
of dissolving a raw materials for glass, cooling the obtained glass melt, and manufacturing glass, and is characterized 
by making dissolution atmosphere of the aforementioned raw materials for glass into the mixed-gas atmosphere of inert 
gas and a steam. 

[Claim 4] The manufacture method of ************** containing OH ion according to claim 1 which is the method 
of dissolving a raw materials for glass, cooling the obtained glass melt, and manufacturing glass, and is characterized 
by using the mixture containing the compound which contains 5% or less of a hydroxide or water as a raw materials for 
glass. 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to suitable diactinism ************** for the lens used for an ultraviolet 
linear light and ultraviolet-rays laser about 400nm or less, window part material, a mirror, prism, a filter, an etalon 
board, and the base material glass for optical fibers, and its manufacture method. 
[0002] 

[The technical problem which a Prior art and invention should solve] Progress of detailed-izing of LSI and high 
integration is very remarkable, and the element number per chip is already contained in the time of 1 million or more 
VLSIs in recent years, also in the optical lithography technology which draws a circuit pattern on a wafer in connection 
with this, the development progresses quickly, and 0.8 micrometers corresponding to the more detailed line breadth of 
1 micrometer, for example, the line breadth corresponding to 1 M bit DRAM, and the 4M bit DRAM are developed 
And development of the lithography technology which can draw with the line breadth of 0.5 to 0.2 micrometer 
corresponding to submicron line breadth, for example, the range of 16-256 M bit DRAM, is hurried now. That to which 
it sees from steady progress of the latest optical system, the light source, a photoresist, etc., and optical lithography 
becomes in use too is presumed. However, when ultraviolet rays 400nm or less are used, with the lens using 
conventional optical glass, a light transmittance will fall [ operating wavelength ] rapidly from near 354nm (i line), 
generation of heat by the optical absorption will arise, and change and aberration of the focal position of a lens will 
arise. For this reason, although a quartz glass lens is used, an amendment of chromatic aberration poses a problem in 
that case. Moreover, since absorption by the optical induction defect arises when using the powerfixl homogeneous light 
like a KrF excimer laser (wavelength of 248nm), prolonged use cannot be performed, moreover — although an alkali 
halogenide crystal and an alkaline-earth halogenide crystal have very good permeability on the property of the matter in 
other materials, since optical homogeneity of a single crystal is low and its chemical durability is not enough, either — 
high performance and high energy - in dense optical system, it is hard to change with optics, such as a lens Moreover, 
although a quartz fiber is used as a fiber for ultraviolet-rays transmission, since numerical aperture is not made greatly, 
new high numerical-aperture glass fiber is called for. 

[0003] As good glass of a diactinism, ******** system glass is considered to excel in comparison in conventional 
optical glass with optical homogeneity. On this glass, since the fluorine which has a ultraviolet absorption in short 
wavelength rather than oxygen ion contains, it has the diactinism excellent farther than oxide glass. However, 
************** containing a lot of fluorines has the low stability over devitrification, and it is very difficult to 
manufacture the glass which has optical homogeneity on a scale of industrial. As an ultraviolet-rays transparency little 
phosphoric acid content fluoride glass now P2 05 0.5-8% and A12 03 0.1-2% and BaO 0.5-7%, A1F3 29-42% MgF2 
5-13% and CaF2 15-30.5%, SrF2 10-22% and BaF2 0-11% andBaC12 ************** 0.5-16.5% and whose NaF are 
0-7.5% is known [JP,2-283635,A]. However, although this glass was glass which contained fluorine ion in large 
quantities, in order to raise the stability over devitrification of glass, a lot of chloride ions were introduced, 
consequently sufficient permeability was not acquired in an ultraviolet-rays field with a wavelength of 350nm or less. 
[0004] Then, the purpose of this invention is to offer ************** which shows permeability high enough also in 
an ultraviolet-rays field with a wavelength of 350nm or less, and has optical homogeneity, and its manufacture method. 

[0005] 

[Means for Solving the Problem] When many faults of the glass of the fluoride containing the above-mentioned 
conventional little phosphoric acid are analyzed, the decline in the ultraviolet-rays permeability of the glass at the time 
of removing a chloride ion is P-O-R (R=Mg, calcium, Sr, Na, Li, K) like phosphoric acid system glass. 
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** — this invention persons thought that it was the shell to which combination [ like ] existed in glass structure 
Furthermore, it guessed that it became the greatest point to an improvement of the ultraviolet-rays permeability of glass 
to remove such combination from glass structure, and many things were examined. Consequently, it found out having 
the outstanding diactinism which does not have little OH dope ************** which replaced the P-O-R 
combination in glass structure by P-O-H combination until now, and having optical homogeneity by introducing little 
OH ion into the glass containing comparatively a small amount of phosphoric acid, and this invention was completed. 
[0006] The rate of each aforementioned cation displays this invention by mol % as a cation which constitutes glass 
including P, aluminum, Y, Mg, calcium, Sr, and Ba. 0.15-20% of range and aluminum ion 22-40% of range, [ P ion ] Y 
ion as an anion which 7 - 16% of range and Ba ion are [4-15% of range, and Mg ion / 14-30% of range and Sr ion ] 4- 
20% of ranges for 3-12% of range, and calcium ion, and constitutes glass The rate of each aforementioned anion 
displays by mol % including O ion and F ion. O ion is 0.5-27% of range, and F ion is 73-99.5% of range. Furthermore, 
OH ion is included. OH concentration computed by C(cm-3) = alphaxl019 from the absorption coefficient alpha of the 
absorption peak based on OH ion near the wavelength of 3 micrometers (cm-1) is 0.04-3xl019/cm<SUP>3. It is related 
with diactinism ************** characterized by being a range. 

[0007] It is the method of this invention dissolving a raw materials for glass, cooling the obtained glass melt, and 
furthermore manufacturing glass. The manufacture method of ************** containing OH ion of the 
aforementioned this invention characterized by making dissolution atmosphere of the aforementioned raw materials for 
glass into the mixed-gas atmosphere of inert gas and a steam, And it is the method of dissolving a raw materials for 
glass, cooling the obtained glass melt, and manufacturing glass, and is related with the manufacture method of 
************** containing OH ion of the aforementioned this invention characterized by using the mixture 
containing the compound which contains 5% or less of a hydroxide or water as a raw materials for glass. 
[0008] In addition, not only the ultraviolet-rays permeability of glass but the stability of ************** 0 f this 
invention over devitrification of glass improved by having introduced OH ion. It is n as shown in drawing 1 (A1F4). 
By introducing P ion and OH ion into the fluoride glass which consists of the chain structure, strong hydrogen bond 
like P-O-H — F-Al- is formed, and it is n (A1F4). In order to join together in 3-dimensional chain structure, it is 
thought that crystallization of glass is suppressed. Each component of the glass of this invention is explained below. 
[0009] P ion is a component which works as a glass forming oxide and increases the stability over stabilization, i.e., 
devitrification, of glass structure. Moreover, P ion is an indispensable component in order to raise chemical durability. 
Furthermore, since P ion has the property preferentially combined with OH ion compared with other cations, most OH 
ion in glass is combined like P-O-H by carrying out fluoride-glass introduction of the P ion. It was checked in the 
experiment of this invention persons that such combination contributes to improvement in the ultraviolet-rays 
permeability of glass compared with combination like Al-O-H. However, if P ion increases more than 20% as a 
component of glass, since combination like P-O-R to which the permeability of ultraviolet rays is reduced will increase 
relatively, the ultraviolet-rays permeability of the obtained glass gets worse. On the other hand, if there are few 
contents of P ion than 0.5%, the stability over devitrification of glass will become bad, and chemical durability will also 
fall. Therefore, it is suitable for the composition range of P ion that it is 0.5-20% of range. Especially, it is desirable 
that it is 1 - 1 9% of range. 

[0010] Al ion is very important also as a component which raises stabilization of glass structure, and the viscosity of a 
glass melt with P ion also as a component which gives the property of the high ultraviolet-rays permeability of glass, 
and contributes to improvement in chemical durability. In order to give the optical property of high ultraviolet-rays 
permeability to glass, and to raise the stability over devitrification, 22% or more is required. However, if it exceeds 
40%, it will become easy to devitrify conversely. Therefore, it is suitable for the composition range of Al ion that it is 
22-40% of range. Especially, it is desirable that it is 23-38% of range. 

[001 1] Y ion is a component which contributes to improvement in stability, or the refractive index and chemical 
durability to devitrification of glass. However, since it will on the contrary become easy to devitrify if it introduces 
exceeding the proper quantity range, it is suitable that it is 4-15% of range. Especially, it is desirable that it is 5-13% of 
range. 

[0012] Mg ion is a component very useful for raising the ultraviolet-rays permeability of glass. However, since the 
stability over devitrification of glass will become low if it exceeds 12%, and the elevated-temperature solubility of 
glass will become bad if fewer than 3%, 3-12% of range is suitable. Especially, it is desirable that it is 4-10% of range. 
[0013] calcium ion is a component effective in extending the stable vitrification range to devitrification while giving 
high ultraviolet-rays permeability to glass. However, since it exceeds 30% or the stability over devitrification of glass 
falls at less than 14%, it is suitable that it is 14-30% of range. Especially, it is desirable that it is 14.5-28% of range. 
[0014] Each comparatively big ion of the atomic number like Sr and Ba is a component introduced in order to raise the 
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stability and the refractive index to devitrification of glass in alkaline earth metal. However, if the amount of 
introduction of Sr ion and Ba ion exceeds 16% and 20%, respectively, to the stability over devitrification of glass 
getting worse, at 7% and less than 4%, elevated-temperature solubility will become bad and sufficiently stable glass 
will not be obtained, either. Therefore, it is suitable for the amount of introduction of Sr ion and Ba ion respectively 
that it is 7-16% and 4-20% of range. It is desirable that Sr ion is 8-15% and especially Ba ion is 4-19% of range. 
[0015] Although it is not an indispensable component, alkali-metal ion is a very useful component, when adjusting the 
fusion nature and transition temperature of glass. However, if it exceeds 5%, the stability over devitrification of glass 
will get worse and chemical durability will also fall. Therefore, it is suitable that it is 3.5% or less preferably 5% or 
less. 

[0016] The oxygen ion in the anion which constitutes glass is a component which raises the stability over 
devitrification of glass. To the effect that oxygen ion suppresses the devitrification inclination of glass at less than 0.5% 
falling, if it exceeds 27%, a high diactinism will no longer be obtained. Therefore, it is appropriate for the rate of 
oxygen ion to consider as 0.5-27% of range. Especially, 1-26% of range is desirable. 

[0017] The fluorine ion in the anion which constitutes glass is the component which can raise the ultraviolet-rays 
permeability of glass by making it contain in large quantities. To ultraviolet-rays permeability with fluorine ion high at 
less than 73% not being obtained, if it exceeds 99.5%, sufficiently stable glass will no longer be obtained. Therefore, it 
is appropriate for the rate of fluorine ion to consider as 73-99.5% of range. Especially, 74-99% of range is desirable. 
[0018] For the glass of this invention, in addition to the above-mentioned component, OH concentration computed by 
C(cm-3) = alphaxl019 from the absorption coefficient alpha of the absorption peak based on OH ion near the 
wavelength of 3 micrometers (cm-1) is 0.04-3x1 019-/cm3, including OH ion. It is the feature that it is a range. It is very 
effective in being able to extend the vitrification range by introducing OH ion of the specified quantity into 
**************^ m £ raising the stability over devitrification. Although introduced OH ion has few numbers as shown 
in drawing 1 , they are much (A1F4) n at strong hydrogen bond like (P-O-H— F-Al-F). The chain structure is 
connected and it is thought that glass structure is strengthened. The content of OH ion of glass is 0.04x1 01 9-/cm3. 
Since there is no effect in the increase in the stability over devitrification at the following and the diactinism of glass 
also gets worse, it is 0.04x1 019-/cm3. It is necessary to introduce the above OH ion. Moreover, since it is the 
component introduced in order that each OH ion may form combination like P ion and P-O-H — F, it is necessary to 
increase the amount of introduction of OH ion with the increase in a phosphoric acid content. This is for increasing the 
ultraviolet-rays permeability of glass. However, the content of OH ion is 3xl019-/cm3. If it exceeds, the stability over 
devitrification of glass will get worse. Therefore, 3xl019cm3 Considering as the following is appropriate. Especially, it 
is 3 0.05-2.5x1 01 9cm. The range and a bird clapper are desirable. 

[0019] In order to raise the stability over devitrification of glass, it is appropriate to introduce OH ion of a proper 
quantity according to the content of phosphoric acid so that drawing 1 may also show as mentioned above. For 
example, as shown in the photograph of drawing 2 5 the glass which does not contain OH ion obtained by dissolving in 
argon atmosphere was devitrified. On the other hand, when it dissolves in the mixed-gas atmosphere of an argon and a 
steam, it is only 0.087xl019-/cm3. Transparent glass without a crystal is obtained by making OH ion mix from 
dissolution atmosphere. 

[0020] ************** containing OH ion of this invention is the method of dissolving a raw materials for glass, 
cooling the obtained glass melt, and manufacturing glass, and can be manufactured by the method using the mixture 
containing the compound which contains water as 5% or less of a hydroxide or water of crystallization etc. as the 
method of making dissolution atmosphere of the (1) aforementioned raw materials for glass the mixed-gas atmosphere 
of inert gas and a steam, or (2) raw materials for glasses. The method of the above (1) is a method of making OH ion 
mixing in glass using the reaction of the steam in dissolution atmosphere, and a glass melt. As inert gas, gas, such as 
nitrogen, an argon, helium, and neon, can be used, for example. You pass these inert gas to the scrubbing bottle 
containing water, and it is made to be saturated with the steam in a washing bottle, after obtaining a certain amount of 
steam partial pressure, a glass fusion furnace is supplied, and it considers as the atmosphere of the glass dissolution. For 
example, it is shown as a process of the steam introduction of the situation to a fusion furnace to drawing 3 . The 
amount of introduction of a steam is adjusted at the temperature of the water in the washing bottle shown in drawing 3 . 
That is, the content of OH ion in glass can be adjusted by adjusting the steam partial pressure of fusion furnace 
atmosphere at the water temperature in a scrubbing bottle. In this method, what mixed what is usually used as a raw 
materials for glass so that it might become desired composition except for OH ion can be used for a raw materials for 
glass. However, when not the thing that means that the compound containing a hydroxide or water of crystallization 
cannot be used but the compound which contains a hydroxide and water of crystallization in some raw materials is 
used, the glass containing OH ion of the amount of requests can be manufactured by adjusting the reaction of a steam 
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and a glass melt suitably. 

[0021] The method of the above (2) is a method using the mixture containing the compound which contains 5% or less 
of a hydroxide or water as a raw materials for glass. That is 5 ************** 0 f this invention which introduced OH 
ion can be manufactured by using the mixture containing the compound containing water, such as an oxide which 
contains the hydroxide of H3 P04, Al(OH)3, and alkaline earth metal the hydroxide of alkali metal, etc. and water of 
crystallization so that desired OH ion may be included, as a raw materials for glass in addition to compounds, such as 
the fluoride and oxide which are the usual raw materials for glass, phosphate, a carbonate, and a nitrate. However, if the 
stability over the devitrification nature of glass is taken into consideration, it is appropriate to make the addition of each 
compound containing OH below into 5% (mol %). Especially, it is desirable that it is 4.5% or less. 
[0022] As a crucible used in case glass is manufactured, although the product made from GURASHII carbon is 
desirable, it is also possible to use a platinum crucible. However, when using a platinum crucible, the cautions which 
avoid mixing of platinum inclusions are required for glass. Moreover, by the method of the above (1), inert gas is used 
by the method of the above (2), using the mixed gas of inert gas and a steam as a dissolution atmosphere of glass. Inert 
gas is the aforementioned thing. It is for preventing the fluorine in glass, and volatilization of OH by using inert gas, 
and is also for making OH ion mix in glass from dissolution atmosphere. 
[0023] 

[Effect of the Invention] OH dope ************** 0 f this invention can have the outstanding diactinism which is not 
until now, and can obtain it comparatively stably also as glass. Therefore, production on a industrial scale is possible 
and they are quartz glass and CaF2. It is very promising as an optical material replaced with a crystal. Furthermore, it is 
promising also as an optic used for an optical instrument also as a base material of the fiber for an ultraviolet linear 
light and visible optical transmissions. It is useful to the creation of the fiber for ultraviolet-rays transmission which has 
numerical aperture large [ 0.2 or more ] especially. 
[0024] 

[Example] Hereafter, although this invention is explained further, this invention is not limited to these examples. 
The rate of a cation and an anion was shown for glass composition of an example in one to example 36 Table 1-3, and 
the rate of the various compounds corresponding to the composition shown in Table 1 - 3 was shown in Table 4 - 6 by 
mol %. As a start raw material at the time of dissolving these glass A1(P03) 3, Mg (P03)2, and calcium (P03)2, Sr 
(P03)2, Ba (P03)2, H3 P04, and Al(OH)3, Mg (-- OH --) - two « calcium - (-- OH --) two Sr (-- OH --) 
two — Ba — (-- OH — ) — two - A — one -- F ~ three -- YF - three - MgF - two - CaF — two — SrF two — BaF — 
two — NaF — LiF — and — KF — etc. — having used . It ****(ed) 50-100g in predetermined proportion shown in Tables 
4-6, it mixed enough, and these raw materials were accomplished with the preparation raw material. The obtained 
preparation raw material was paid to the carbon crucible, and glass was dissolved in the mixed-gas atmosphere of an 
argon and a steam by 950-1 100 degrees C for 1 to 2 hours. After fusion, it cooled radiationally to the room temperature, 
putting a glass melt into a carbon crucible, and glass was obtained. The crystal which the obtained glass is transparent 
and colorless and can be observed with an optical microscope did not deposit. 

[0025] Mixture (or the both) of the compound containing the hydroxide and/or water of crystallization of a steam to 
introduction or a raw material to glass dissolution atmosphere performed introduction of OH ion to the inside of glass. 
About introduction of a steam, argon gas was saturated with the steam in a washing bottle, after obtaining a certain 
amount of steam partial pressure, this mixed gas was supplied to the fusion furnace, and it considered as the 
atmosphere of the glass dissolution. The steam partial pressure of fusion furnace atmosphere was adjusted at the 
temperature of the water in the washing bottle shown in drawing 3 , and adjusted the content of OH ion in glass through 
this. For example, the concentration of OH ion in the glass of examples 26, 27, and 28 which dissolved in a mixed 
atmosphere of 25 and the steam partial pressure which made temperature of the water of a washing bottle 45 or 85 
degrees C is 0.21, 0.46, and 0.88xl019-/cm3, respectively. It became. In addition, examples 1, 2, 4, 7, 11, 12, 13, 14, 
15, 16, 17, 18, 20, 23, 24, 26, 27, 29, 34, 35, and 36 introduced OH ion by introduction of the steam to the inside of 
dissolution atmosphere. Moreover, examples 30 and 32 introduced OH ion by mixture of the hydroxide to a raw 
material. Furthermore, examples 3, 5, 6, 8, 9, 10, 19, 21, and 22 introduced OH ion by introduction of the steam to the 
inside of dissolution atmosphere, and mixture of the hydroxide to a raw material. OH ion content of each glass is shown 
in Tables 1-3. 
[0026] 
[Table 1] 
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22.73 


22.73 


21.73 


21.73 


16.62 


14*6 


14.86 


St4*> 


11.05 


1135 


1135 


1135 


12.91 


12^1 


12.91 


11.91 


11.91 


10.41 


9.71 


10.70 


Bz4 *> 


9.24 


9.74 


9.74 


9.74 


9.79 


9.79 


9.79 


9.29 


9.29 


18.47 


18.47 


16.87 


u4*y 


























NaW * V 
















430 




1.70 


4.00 


430 


K4*> 


13 
















430 








®4*>% 


























04 * > 


6.15 


8.65 


8.65 


8.65 


1X62 


12.62 


12.62 


12.87 


12.87 


15.30 


1935 


23.79 


V4*V 


93.85 


9135 


9135 


9133 


8738 


8738 


8738 


87.13 


87.13 


84.70 


80.45 


7631 


OHUO'W) 


0.18 


0.21 


0.46 


0.88 


0.23 


0.64 


2.84 


0.74 


0.23 


0.27 


0.31 


036 




84.0 


83.0 


83.5 


823 


82.0 


82.0 


793 


81.5 


82.0 


81.0 


783 


76.0. 
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1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


PQ25 


050 


0.50 


030 


1.00 


1.00 


1.00 


2.99 


2.99 


Z99 


2.99 


2.99 


2.99 


AlOlS 


0.167 


ai67 


0.167 


a334 


0.334 


0334 


0.995 


0.995 


0.995 


0.995 


0.995 


0.995 


BaO 


























AIF3 


34.33 


34.33 


34.33 


35.21 


3452 


35.72 


35.52 


3552 


35.52 


34.02 


3552 


29.35 


YF3 


9.77 


9.77 


9.77 


10.21 


10.79 


9.59 


9.00 


9.00 


9.00 


8.85 


9.00 


13.69 


MgF2 


7.06 


7.06 


7.06 


6.81 


5.63 


5.63 


6.59 


6.59 


6.08 


5.97 


11.69 


4.73 


CaF2 


25.33 


25.33 


25.33 


24.42 


24.92 


24.92 


23.61 


23.61 


21.79 


25.38 


1851 


19.82 


SrF2 


12.39 


12.39 


12.39 


11.95 


12.19 


12.19 


11.55 


1155 


10.66 


10.47 


1155 


13.75 


BaF2 


10.45 


9.95 


9.45 


10.07 


10.12 


9.62 


9.74 


9.24 


13.97 


8.83 


9.74 


14.68 ' 


LiF 


























. : NaF 
























„_ 


KF 




















„_ 


— 




AlCOH)3 






. 




« 


... 









150 






Ba(OH)2 






1.00 




0.50 


1.00 




0.50 


1.00 








Na(OH) 



























[0030] 
[Table 51 





13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


P025 


Z99 


2.99 


2.99 


2.99 


2.99 


4.14 


4.14 


4.98 


4.98 


4.98 


4.98 


4.98 


AK>15 


0.995 


0.995 


34.33 


0.995 


0.995 


1.38 


1.38 


0.995 


0.995 


0.995 


0.995 


0.995 


BaO 
















0.995 


0.995 


0.995 


0.995 


0.995 


A1F3 


37.32 


34.33 


34.33 


3433 


31.02 


34.10 


34.10 


33.92 


33.92 


33.92 


33.92 


33.93 


YF3 


5.72 


8.71 


8.71 


8.71 


14.50 


8.65 


8.65 


8.61 


8.61 


8.61 


8.61 


8.61 


MgF2 


4.73 


5.15 


3.45 


10.06 


6.59 


6.62 


6.62 


659 


659 


659 


6.09 


6.09 


CaF2 


19.82 


16.83 


28.77 


2630 


23.61 


23.73 


23.73 


23.61 


23.61 


23.61 


23.6! 


23.61 


SrF2 


13.75 


14.99 


10,04 


11.89 


11.55 


11.61 


11.61 


1155 


1155 


1155 


1155 


1155 


BaF2 


14.68 


16.01 


10.72 


4.74- 


9.74 


9.79 


9.29 


8.75 


8.25 


7.75 


8.25 


7.75 


LiF 






















1.00 




NaF 
























150 


KF 


























Al(OH)3 


























Ba(OH)2 














050 




050 


1.00 






Na(OH) 
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25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


P02J 


4.98 


6.97 


6.97 


6.97 


10.00 


10.00 


10.00 


10.00 


10.00 


12.00 


15.00 


18.00 


A101.5 


0.995 


2.32 


2.32 


2.32 


334 


3.34 


3.34 


3.34 


3.34 


4.00 


5.00 


5.00 


BaO 


0.995 
























AIF3 


33.93 


31.01 


31.01 


30.51 


27.96 


27.96 


23.96 


27.96 


27.96 


25.29 


21.25 


17.52 


YF3 


8.61 


8.21 


8.21 


8.21 


6.93 


6.93 


6.93 


6.93 


6.93 


7.73 


7.93 


7.93 


MgF2 


6.09 


6.59 


6.59 


6.59 


6.32 


6.32 


6.32 


4.32 


4.32 


3.78 


3.78 


3.62 


CaF2 


23.61 


23.61 


23.61 


23.61 


22.73 


22.73 


22.73 


21.73 


21.73 


16.62 


14.86 


14.86 


StF2 


11.05 


11.55 


11.55 


11.55 


12.91 


12.91 


12,91 


11.91 


11,91 


10.41 


9.71 


10.70 


BaF2 


8.25 


9.74 


9.24 


9.74 


9.79 


9.19 


9.79 


9.29 


9.29 


18.47 


18.47 


16.87 


UF 


























NaF 
















3.00 




1.70 


4.00 


4.50 


KF 


1.50 












_ 


_ 


4.50 








A1(0H)3 




... 




0J50 






4.00 















Ba(0H)2 












0.60 














Na(OH) 
















1.50 











[0032] The JEOL -330 type spectrophotometer and the Japanese duty light VALOR-III type infrared spectrophotometer 
performed measurement of the infrared spectrum of glass, and a ultraviolet spectrum using sample glass with a 
thickness of 10mm, respectively. The fixed quantity of the concentration of OH ion in glass was carried out using the 
infrared absorption spectrum of glass by the following formula (see Journal of Non-Crystalline Solids and the reference 
of 163 (1993)p74-80). 

OH concentration (cm-3) =alpha(OH) xl019 - alpha (OH) of an absorption coefficient and (cm-1) are calculable by 
the following formula from an absorption spectrum here 
alpha(OH) =(l-/LO) xLn (IO/ID) 

It is LO here. The thickness of a sample, and IO The highest permeability (permeability with a wavelength of 1400nm 
is usually used) of a sample, and ID It is the permeability in the wavelength used as the absorption peak of OH ion in 
the wavelength 3000-3200nm range. 

[0033] The ultraviolet-rays transparency spectrum of the glass (example of comparison) of this composition which 
dissolved in drawing 4 in the argon gas atmosphere which carried out the glass of an example 7 which dissolved in the 
mixed-gas atmosphere of the (A) argon and a steam, and (B) dryness was shown. Drawing 4 shows that the ultraviolet- 
rays permeability of the glass of this invention which dissolved in the atmosphere containing a steam is higher than that 
of the glass of the example of comparison which dissolved in dryness argon gas atmosphere. Moreover, in order to 
compare with quartz glass, the ultraviolet-rays transparency spectrum of commercial Suprasil-P20 quartz glass and the 
glass of an example 14 was shown in drawing 5 . Drawing 5 shows clearly having permeability somewhat higher than 
it with the glass of this invention of the same grade as quartz glass in the ultraviolet-rays field of 200 to 400 nm 
wavelength or. The diactinism about the glass of the example of further others is shown in Tables 1-3. The glass of this 
invention is expected from the above example as optical materials, such as a lens for ultraviolet linear lights of 200- 
400nm wavelength range, aperture material, a mirror, and a filter, or a base material for ultraviolet linear-light 
transmission fibers. 



[Translation done.] 
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